Entanglement in Reversible Quantum Computing by Wang, Yong
ar
X
iv
:1
50
7.
03
34
4v
3 
 [c
s.L
O]
  2
8 N
ov
 20
18
An English Draft of Dr. Yong Wang
Entanglement in Reversible Quantum
Computing
Yong Wang
School of Computer Science and Technology,
Beijing University of Technology, Beijing, China
Abstract. Similarly to the modelling of entanglement in the algebra of quantum computing, we also model
entanglement as a synchronization among an event and its shadows in reversible quantum computing. We
give the semantics and axioms of shadow constant for reversible quantum computing.
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1. Introduction
Because the algebra for true concurrency [5] can be partially or fully reversed [3] [4], the algebra of reversible
quantum computing becomes impossible, and we remedy it in [2]. For the same reason, we remedy our
previous work on entanglement in reversible quantum computing to form the new version.
For the same reason of the remedied version of the algebra of reversible quantum computing [2], we do
not introduce any preliminaries on the algebra for true concurrency, the algebra of reversible computation,
and the algebra of reversible quantum computing, please refer to [5], [4] and [3], and [2] for details. We
introduce the modelling of entanglement in the algebra of reversible quantum computing in section 2.
2. Entanglement in The Algebra of Reversible Quantum Computing
Entanglement is modelled as a synchronization of an event e and its shadows S○i
e
[1]. In reversible algebra
of quantum computing background, it can also be dealt similarly. But the algebra of reversible quantum
computing [2] is based on true concurrency [5], and in the algebra for true concurrency, there has been
shadow constants to play as the placeholders. Surely, the shadow constants acting as placeholders in true
concurrency can simultaneously act as entanglements between them and their event without any alternation.
The forward and reverse operational transition rules are as Table 1 shows.
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S○→√
S○[m] Ð↠√
Table 1. Transition rule of the shadow constant
No. Axiom
SC1 x + S○ = x
RSC1 x + S○[m] = x
SC2 S○ ⋅ x = x
RSC2 S○[m] ⋅ x = x
SC3 x ⋅ S○ = x
RSC3 x ⋅ S○[m] = x
SC4 S○e ∥ e = e
RSC4 S○e[m] ∥ e[m] = e[m]
SC5 e ∥ ( S○e ⋅ y) = e ⋅ y
RSC5 e[m] ∥ (y ⋅ S○e[m]) = y ⋅ e[m]
SC6 S○e ∥ (e ⋅ y) = e ⋅ y
RSC6 S○e[m] ∥ (y ⋅ e[m]) = y ⋅ e[m]
SC7 (e ⋅ x) ∥ S○e = e ⋅ x
RSC7 (x ⋅ e[m]) ∥ S○e[m] = x ⋅ e[m]
SC8 ( S○e ⋅ x) ∥ e = e ⋅ x
RSC8 (x ⋅ S○e[m]) ∥ e[m] = x ⋅ e[m]
SC9 (e ⋅ x) ∥ ( S○e ⋅ y) = e ⋅ (x ≬ y)
RSC9 (x ⋅ e[m]) ∥ (y ⋅ S○e[m]) = (x ≬ y) ⋅ e[m]
SC10 ( S○e ⋅ x) ∥ (e ⋅ y) = e ⋅ (x ≬ y)
RSC10 (x ⋅ S○e[m]) ∥ (y ⋅ e[m]) = (x ≬ y) ⋅ e[m]
Table 2. Axioms of shadow constant
The axioms of the shadow constant are as Table 2 shows.
3. Conclusions
We still model entanglement as a synchronization of an event and its shadows, and the semantics and axioms
of shadow constant in reversible quantum computing is almost the same to those of true concurrency in which
shadow constant acts as a placeholder, with just modifying the semantics and axioms of shadow constant to
suit the situation of reversible quantum computing.
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